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Overhanging
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Lower Riverbank Slope:

Flat

Moderate
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Steep

Vertical
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Upper Riverbank Sediment:

Silt/Sand

Rock

37



Document Accession #: 20130415-5053 Filed Date: 04/15/2013

Lower Riverbank Sediment:

Silt/Sand

Gravel
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Cobbles

Boulders
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Rock

Clay
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Upper Riverbank Height:

Low

Medium
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High
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Degree of Upper Riverbank Vegetation:

Heavy

Moderate

43



Document Accession #: 20130415-5053 Filed Date: 04/15/2013

Sparse

None to very sparse
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Lower Riverbank Vegetation:

Heavy

Moderate
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Sparse

None
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Mass Wasting:

Little/None

Little/None
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Little/None
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Some

Some
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Extensive

Extensive

50



Document Accession #: 20130415-5053 Filed Date: 04/15/2013

Extensive
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Erosion Type:

None

Notching
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Overhanging bank

53



Document Accession #: 20130415-5053 Filed Date: 04/15/2013

Undercut Toe

Slide
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Red Hen Systems Geo-Referenced Video Mapping

VMS-HD Complete System Bundile Includes:

Red Hen VMS Hardware

Convergent Design nanoFlash HD/SD Digital Video Recorder/Player
Desktop GIS Software: MediaMapper 5.3*
GPS Antenna/Receiver

Feature Trigger (on board)

4" Microphone Jack Cable

Power Adapter with International Plugs
Hirose Power Cable

Flash Card Reader/USB Cable

Pelican Case

Manuals

Convergent Design nanoFlash HD/SD Digital Video Recorder/Player

Introducing the World's smallest high quality HD/SD-SDI / HDMI Recorder/Player. The
nanoFlash by Convergent Design is the most versatile Recorder/Player in the World in terms of
bit-rates, recording options and formats. By adding the nanoFlash , one can meet the
acquisition requirements, 50 Mbps, for many networks. The nanoFlash is a state-of-the-art
miniature CompactFlash HD/SD SDI and HDMI Recorder/Player. Red Hen Systems is pleased
to have been selected as the premier Spatial Multimedia Reseller and GIS Integration partner
for the nanoFlash by Convergent Design.

Improves the image quality of most cameras as the HD/SD-SDI and HDMI outputs are
before the compression stages.

Many cameras only record highly compressed 4:2:0 while outputting 4:2:2 over HD-SDI
or HDMI.

The nanoFlash uses these high-quality uncompressed 4:2:2 images to produce higher
quality recordings.

The nanoFlash offers a dramatically better image, free from motion artifacts and other image
problems, such as mosquito noise. Typically the nanoFlash offers a better image, even from
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many high-end cameras.

Wide Range of Bit-Rates
o 4:2:2 Long-GOP from 50 to 180 Mbps Long-GOP
e 4:2:2 I-Frame Only from 100 to 280 Mbps
e 4:2:0 Long-GOP from 18 to 35 Mbps
e SD 5/6/7/8/9 Mbps
Wide Range of Frame Rates

e Supports HD-SDI, SD-SDI and HDMI inputs

e Works with most any camera with HD/SD-SDI or HDMI outputs HD/SD-SDI and HDMI
outputs active simultaneously

e Long, Uninterrupted Recording Times

Records in:

. Native Quicktime for Final Cut Pro
Native MXF for Avid, Sony Vegas, Edius, others
MPG Format in SD for quick same day creation of DVD's
MPG Format in HD - Realtime Rendering of Blu-Ray disks
No Mandatory Transcoding - Drag and Drop Editing

e All Solid-State - No Moving Parts - No Fans - No Noise - Field Proven Rugged -
Withstands Extreme Temperatures - High Humidity - High Altitudes - High Vibration -
High G-Forces

e Camera Mountable - 0.85 Pounds - 1/4" x 20 Tripod Thread

e Very Low Power - 5.6 Watts maximum, 0.2 watts standby Wide Voltage Range - 6.5 to
19.5 Volts DC - Uses most any battery type - International AC Power Supply included

e Supports Timecode and Audio embedded in HD/SD-SDI
e Supports Audio embedded in HDMI
e Supports Analog Audio, 24-Bit/48K, with up to 44 dB of gain via 3.5 mm audio input,
compatible with tape-out signals
e One Channel balanced audio consumer line level / mic, orT
e Two Channel unbalanced audio consumer line level / mic
All audio recorded at 24-Bit/48K Uncompressed
Headphone / Consumer line-level outputs

2 CompactFlash card slots - Records seamlessly from one card to the next
The image quality produced by the nanoFlash is exactly the same as the Flash XDR.

VMS-HDII

Our easy-to-use digital camera accessories and GPS video digital recorders let you

collect video imagery - along with essential location information. Our GIS software lets you
process the imagery and generate multimedia maps that bring vital information to the eyes and
fingertips of decision-makers. With the click of a button you know where something is, as well as
what it looks like. And you can share the maps with others over the Internet.
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This system combines Red Hen's VMS-333 with the nanoFlash recorder from Convergent.
Completely customizable, now add up to 4 channels of recording for UltraViolet, Infrared,
Standard Definition, and/or High Definition. Expand the information in your data collect for
more comprehensive results. In our most portable, light-weight size yet, the HDII is especially
suited to collect geo-tagged “path” HD video from all mobile platforms, such as aircraft, ground
vehicles and marine vessels.

Features:

» Format: Record in High-Definition or standard definition

* Recording: All video and GPS data encapsulated in a single file on compact flash card,
seamlessly switches recording from card 1 to card 2

» GPS: WAAS-enabled for greater location accuracy in the US; supports international SBAS
(Satellite Based Augmentation System) in Europe and Asia

* Feature Trigger: Allows you to “mark” points of interest for quick analysis

* Photo Capture: Automatically capture geo-referenced still photos from High-Definition video

» Analysis: MediaMapper 5.3 software allows for subject matter experts to create electronic
work products

Benefits:

« Competitive price, with unprecedented High-Def and multimedia mapping functionality
» Light weight, portable — easily switch between aircraft and vehicles, or carry on foot
* Removable compact flash cards allow for archiving of original recording — ideal for law
enforcement

* All Solid-State design - Ideal for Extreme Environments

Supported Video Input Formats:

- 1920x1080i @ 60, 59.94, 50 Hz

- 1920x1080p @ 30, 29.97, 25, 24, 23.98 Hz

- 1920x1080psf, @ 30, 29.97, 25, 24, 23.98 Hz
- 1280x720p @ 60, 59.94, 50 Hz

- 720x486 @ 29.97 Hz

- 720x576 @ 25 Hz

.mts & .m2ts file types may not work correctly and therefore are not supported.
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Appendix E — Previous data and information for
Adult American shad
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Bibliography for Adult Shad Movement Studies at the Turners Falls Complex
In Chronological Order

Northeast Utilities Service Company. (1985). The Movements and Behavior of Migratory American Shad in the
Turners Falls Project Power Canal. Radio Telemetry and Hydroacoustic Studies. Hartford, CT: Author.

Biosonics, Inc. (1985). Hydroacoustic Studies of Adult American Shad in the Cabot Station Power Canal,
Turner’s Falls, Massachusetts. Draft Report, prepared for Northeast Utilities Service Co., Harford, CT:
Author.

Environmental Research and Consulting, Inc. (ERC) (1987). Radiotelemetry Study of American Shad in the
Turners Falls Power Canal. Prepared for the Northeast Utilities Service Company. Hartford, CT:
Author.

Sullivan, T., Haro, A., & Castro-Santos, T. (2001). Passage of American Shad at Turners Falls Fishways: PIT
Tag Evaluation (CAFRC Internal Report No. 2002-01). Turners Falls, MA: S.O. Conte Anadromous
Fish Research Center.

S.0. Conte Anadromous Fish Research Center. (2003). Preliminary Results: Turners Falls Fish Passage
Studies. Author

S.0. Conte Anadromous Fish Research Center. (2004). Preliminary Results: Turners Falls Fish Passage
Studies. Author.

Sullivan, T.J. (2004). Evaluation of the Turners Falls Fishway Complex and Potential Improvements for
Passing Adult American Shad. (M.S. Thesis). University of Massachusetts, Amherst.

Haro, A. & Castro-Santos, T. (2005). Turners Falls Fish Passage Studies 2005. S.O. Conte Anadromous Fish
Research Center.

Haro, A. & Castro-Santos, T. (2009). Turners Falls Gatehouse Telemetry Studies, 2009 Interim Report. S.O.
Conte Anadromous Fish Research Center.

Haro, A. & Castro-Santos, T. (2010). Synopsis of 2010 Gatehouse Fishway Telemetry Studies. S.O. Conte
Anadromous Fish Research Center.
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Appendix F — Turners Falls Upstream Fish Passage
CFD Modeling of Gatehouse
Entrance
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Appendix G — 2011 Cabot Station Drawdown
Juvenile American Shad Stranding
Survey
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MEMORANDUM
To: FirstLight Power Resource Services, LLC
FrOM: Chris Tomichek, Kleinschmidt Associates
DATE: September 16, 2011

RE: Cabot Station Drawdown Juvenile American Shad Stranding Survey

INTRODUCTION

FirstLight Power Resource Services, LLC (FirstLight) conducted a drawdown of the Cabot
Station power canal on Saturday September 10, 2011 to facilitate station maintenance. FirstLight
contracted with Kleinschmidt Associates (Kleinschmidt) to conduct a visual survey of the
dewatered power canal to document stranded juvenile American shad. The survey was conducted
by a team of three biologists from Kleinschmidt and two biologists from the Conte Anadromous
Fish Lab. The survey documented no juvenile shad within the power canal, stranded or
otherwise.

METHODS

Kleinschmidt segmented the canal into seven distinct zones. Zones 1-6 each about 1,000-ft long
were located in the section of the power canal closest to Cabot Station. The final segment, Zone
7, was substantially longer as few shad were expected in the segment of the canal that runs
through the village of Turners Falls. The zones were delineated in the field by the crew using a
handheld Garmin Vista GPS. A map of the GPS data is available in Attachment A.

Each zone was surveyed and visually inspected for juvenile shad by survey teams consisting of
at least two biologists. In addition to shad, the field crews collected data on other stranded or
observed fish species, as well as information on the location of pooled areas. The data generated
by this survey are available in Attachment A. The abundance of non-shad species was estimated.

RESULTS/DISCUSSION

No juvenile American shad were observed in the Cabot Station power canal. Several riverine
species, including, various centrarchid and cyprinid species, chain pickerel, channel catfish, and
carp were observed in most zones. Additionally, two diadromous species were observed,
American eel and sea lamprey. The majority of stranding occurred in Zones 1-4. Areas of pooled
water within the power canal, representative photos and the observed species, as well as an
estimate of their abundance are available in Attachment A.

The results presented herein and within Attachment A represent those fish and canal features that
were readily observable by field crews. Though the majority of the canal was observable,
observations in areas where pools were inaccessible, relatively deep or highly turbid were
limited.
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CONCLUSION

No juvenile American shad were observed in the dewatered Cabot Station power canal. Other
riverine and diadromous species were observed especially in Zones 1-4. Kleinschmidt
recommends reducing efforts in Zone 7 because leakage through the canal walls and gatehouse is
apparently sufficient to maintain flow and depth through this section. The flow appears to be
sufficient to support fish remaining in this section as it retains a relatively high proportion of
water and will likely provide refugia for fish over the short term.

J:\1503\045\Docs\Report\001 Cabot Stranding Survey.9-16-11.docx
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ID Time Coordinates

Zone 1 NA N42 35 13.6 W723442.2
Zone 2 9/10/2011 11:06 N42 35232 W723443.2
Zone 3 9/10/2011 11:25 N42 3533.7 W72 3443.5
Zone 4 9/10/2011 11:34 N42 3540.8 W72 3439.2
Zone 5 9/10/2011 11:41 N42 35443 W72 3432.8
Zone 6 9/10/2011 11:55 N42 35487 W72 34242
Zone 7 9/10/2011 12:03 N42 3553.2W723411.3

Location of Zones sampled during the survey. Coordinates are located on the west bank of canal
and mark the edges of each section.
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Zone 1
Observers BRA,TM, KPN
Survey Date 9/10/2011
Survey Time 15:00 15:30
No Shad
Observed
Species List Estimate of Abundance
Sea Lamprey 600
Carp 1
Black Crappie 1
Centrarchids
Sunfish Species 6
Smallmouth Bass 4
Chain pickerel 1
Cyprinids
Spottail Shiner Several 100
fall fish Several 100
chubsucker several
(a) (b)

(©)

Location of Zone 1 (a) and typical views of Zone 1 during the drawdown (b and c).
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Zone 2

Observers KPN, Matt (Conte)
Survey Date 9/10/2011
Survey Time morning

No Shad Observed

Other Observed Species
Estimate of

Species List Abundance

Sea Lamprey Several 1,000
Mussel Species Several 1,000
Yellow Perch Less than 1,000
Carp Less than 100
Chain pickerel Less than 100
Centrarchids

Sunfish Species Less than 1,000
Smallmouth Bass Less than 100
Cyprinids
Spottail Shiner Less than 1,000
Fallfish Less than 1,000
Daters Less than 1,000

Zone 2 views during drawdown, photos taken along the West side of canal.
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Zone 3

Observers TM, Amy (Conte)

Survey Date 9/10/2011

Survey Time 11:30 12:10

No Shad Observed

Other Observed Species

Species List Estimate of Abundance
Lamprey Several 1,000
Mussel Species Several 1,000
Yellow Perch Less than 1,000
Carp Less than 100
Chain pickerel Less than 100
Centrarchids

Sunfish Species 100's
blue gill and redbreast

Smallmouth Bass >50
Cyprinids

Spottail Shiner 100's
Fallfish 100's
Daters 100's

common shiner 100's
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Zone 4
Observers
Survey Date
Survey Time

No Shad Observed

Other Observed Species

Species List

20130415-5053 Filed Date:

TM, Amy (Conte)
9/10/2011
12:10

Estimate of
Abundance

Sea Lamprey
Mussel Species
Yellow Perch
American eel
Chain pickerel
mud puppy
Crayfish
Centrarchids
Sunfish Species
Smallmouth Bass
Cyprinids
Spottail Shiner
Fallfish

Daters

common shiner

Several 1,000
Several 1,000
Less than 1,000
2
6
1
Less than 1,000

Less than 1,000
Less than 50

Less than 1,000
Less than 1,000
Less than 1,000
Less than 1,000

Typical view of pools in Zone 4.

04/15/2013
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Zone 5 and 6
Observers
Survey Date
Survey Time

No Shad Observed

TM, Amy (Conte)
9/10/2011
12:35

Species List Estimate of Abundance
Sea Lamprey Several 1,000
Crayfish 10
Centrarchids

Sunfish Species 20
Smallmouth Bass 10
Cyprinids 30

Typical view of Zone 5 and 6

04/15/2013
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Zone 7

Observers TM, BRA, KPN
Survey Date 9/10/2011

Survey Time 13:30 15:00

No Shad Observed

Typical view of Zone 7. One small school of fish (species unknown) observed in Zone 7.
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